Comparison of a 3D-model of the classical alpha-scorpion toxin V from Leiurus quinquestriatus quinquestriatus with other scorpion toxins.
In the present paper, a study of classical and insect alpha-scorpion toxins is described. A homology model of the classical alpha-toxin LqqV from Leiurus quinquestriatus quinquestriatus was developed. The model was compared to stable and energetically favourable conformations of AaHII from Androctonus australis Hector and LqhalphaIT from Leiurus quinquestriatus hebraeus, which are the most active alpha-toxins in mammals and insects. The conformations were retrieved from molecular dynamics simulations of known structures. The model of LqqV shows a C-terminal conformation similar to LqhalphaIT. This is mainly caused by electrostatic interactions between Lys10 /Lys60 and Glu59, which are comparable to the cation-pi interactions of Tyr10 and Arg64 in LqhalphaIT. During the simulations the structures of AaHII and LqqV were stabilised through electrostatic interactions between Glu32 and Lys50 and especially the loop adjacent to the alpha-helix is affected, which is in contrast to LqhalphaIT. When the molecular electrostatic potentials of the toxins were studied, a possibly important difference between the classical alpha-toxins and the insect alpha-toxin LqhalphaIT was found in the area around Lys30 and Arg56 of AaHII, where a positive potential is missing in LqhalphaIT. A large negative potential caused by Asp3, Glu15 and Asp19 in LqhalphaIT is also unique for this toxin. It is proposed that Arg18, which is important for activity of LqhalphaIT, restricts the negative potential in this area and is not essential for toxins where negatively charged residues in comparable positions are not present.